In this paper we investigate the properties of the interface between a homopolymer ͑A͒ and a binary polymer mixture ͑B:C͒. We have extended the self-consistent field ͑SCF͒ model of Helfand ͓Macromolecules 25, 1676 ͑1992͔͒ by including the effects of the numbers of segments of polymers on the polymer volume fractions, the interfacial excess of B, z B * , the interfacial tension, ␥ ABC , the interfacial width, w ABC , and the A-B interfacial overlap, w AB . Other parameters include the polymer interaction parameters, AB , AC , and BC , and the B volume fraction in the B:C mixture, Bϱ . As expected, the B component segregates to the A/B:C interface when A-B interactions are more favorable than the A-C ones ͑ AB Ͻ AC ͒. This interfacial adsorption lowers the interfacial tension and width compared to the pure A/C case, demonstrating the compatibilizing effect of B. As BC varies from favorable to unfavorable, B segregation is found to increase. Similarly, at constant interaction parameters, B segregation increases as the number of the B segments increases. Furthermore, the addition of a small amount of high molecular weight B to an immiscible A/C blend is found to reduce greatly ␥ ABC and thus stabilize the system. Calculations for the case of an athermal mixture B:C with AB ϭ AC reveals that the shorter chains are ''entropically driven'' to the A/B:C interface.
I. INTRODUCTION
The interface between incompatible polymeric phases controls the structure and characteristics of phase-separated polymer systems such as immiscible blends or block copolymers. The first theory capable of describing the properties of interfaces between two immiscible polymers, A and B, was developed by Helfand and Tagami for polymers in the infinite molecular weight limit. 1 The authors demonstrated that the interfacial tension, ␥ AB,ϱ , and the interfacial width, w AB,ϱ , are determined by the strength of interactions between the A and B segments, characterized by the FloryHuggins interaction parameter, AB . They also showed that w AB,ϱ is much larger and ␥ AB,ϱ much smaller than typical values found in small-molecule systems.
Because most polymers are mutually immiscible over a wide range of temperature, polymer blending produces phase-separated systems. These systems exhibit relatively poor mechanical properties due to the limited interfacial cohesion. The search for an improvement of the mechanical properties of incompatible polymer blends through manipulation of the interface characteristics has led to more complex systems than simple A/B mixtures. One way to tune the properties of the interface between immiscible phases is to use compatibilizers. A classical compatibilizer is a block copolymer that has one block identical to, or miscible with, one polymer and the other block identical to, or miscible with, the other polymer. Such a copolymer behaves as a surfactant capable of lowering the interfacial tension and broadening the interfacial width with the consequent reinforcement of the original interface. Recently, several theoretical 2 and experimental 3 studies showed that for certain conditions, the addition of a homopolymer to two immiscible polymers can favorably influence the characteristics of the interfacial region. In particular, Noolandi and co-workers showed that the interfacial properties of three-component systems can be fine tuned via a judicious choice of homopolymer type and molecular weight. These authors demonstrated that the segregation of the homopolymer at the A/B interface lowered the interfacial tension, and thus stabilized the system morphology. In addition, homopolymers are attractive for a variety of technological applications because they are widely available at lower cost than block copolymers. Recently, Helfand extended the original A/B theory to describe the properties of the interface between a homopolymer ͑A͒ and binarypolymer mixture ͑B:C͒. 4 Yoon and co-workers published similar studies for both the A/B:C 5 and the A/B:Cϩ solvent systems. 6 Both Helfand's and Yoon et al. theories demonstrated that the behavior of the system is governed by the three interaction parameters, namely AB , AC , BC , and the volume fraction of the compatibilizing component, B, in the B:C mixture, Bϱ . In cases when the A-B interactions are more favorable than the A-C ones ͑ AB Ͻ AC ͒, B segregates at the A/B:C interface and modifies the properties of the system. Because Helfand and Yoon et al. omit completely contributions from the entropy of mixing, their models only apply to polymer systems with infinite molecular weight.
This limitation has motivated us to work out a more general approach, applicable to real polymer systems, that includes the effects of finite molecular weights ͑or numbers of segments, N k ͒ on the interfacial properties.
In particular, we demonstrate that the number of segments of B is one of the key parameters that control the overall behavior of the system. We will discuss the interplay between the enthalpic and entropic forces that control the behavior of B and C at the A/B:C interface. Particularly, we will show that when AB ϳ AC the component from the mixture with a smaller N k is entropically driven to segregate at the interface. On the other hand, when AB Ͻ AC the enthalpic driving force proportional to AC Ϫ AB causes a segregation of the polymer with a larger N k . Our study provides experimentalists with guidelines for investigating the behavior of three-component two-phase polymer mixtures.
The structure of this paper is as follows. Section II describes the self-consistent field ͑SCF͒ approach used to calculate the volume fraction profiles of the polymers. Section III reviews the basic properties of the A/B interface and outlines their extension to the A/B:C type. Section IV describes some of the results and discusses how changes in the system parameters influence the properties of the A/B:C interface. The main findings are summarized in Sec. V. The Appendix provides details about the solution of the SCF equations.
II. SELF-CONSISTENT FIELD EQUATIONS FOR THE A/B:C SYSTEM
The system is arranged as follows. The interface is located initially at position xϭ0, where x is the direction normal to the interface. The homopolymer phase A extends to the left of the interface, xϽ0, and the mixture B:C to the right of the interface, xϾ0. 7 Far from the interface (x→ϱ), the volume fractions of B and C are Bϱ and Cϱ , respectively. We consider the system to be incompressible; thus A (x)ϩ B (x)ϩ C (x)ϭ1. The number of segments of polymer k is denoted as N k . The interactions in the system are characterized by three Flory-Huggins interaction parameters, AB , AC , and BC . The free energy density of the system is given by the simple Flory-Huggins form
In Eq. ͑1͒, k B is Boltzmann's constant, T is the absolute temperature, and 0 is the monomer density per unit volume. Helfand showed 8 that the minimization of the total free energy functional by the saddle function method leads to a set of modified diffusion equations for the polymer distribution functions, q k (x,t)
where a is the segment length of polymer k. The distribution functions q k (x,t) in Eq. ͑2͒ represent the probability that the tth segment of polymer k is at position x. The product of two distribution functions q k (x,t) and q k (x,N k Ϫt) is related to the local volume fraction of polymer k by 10,11
The position dependent mean field, w k (x), acting on polymer k is given by 10, 11 
͑4͒
where k (x) and k,ϱ are the chemical potentials of polymer k at position x and in the bulk, respectively. The incompressibility of the system is enforced by introducing the term ⌬w(x) defined as
where is proportional to the bulk compressibility of the system. 13 The solution of Eqs. ͑1͒-͑5͒ must be carried out numerically. A detailed discussion of the procedure together with the initial and boundary conditions is outlined in the Appendix.
III. PROPERTIES OF A/B AND A/B:C INTERFACES
The A/B:C system is described by a set of local volume fractions of the polymers, A (x), B (x), and C (x), respectively, that are used to evaluate the interfacial excess of the segregating component from the mixture, the interfacial tension, the interfacial width, and the overlap between A and the segregating polymer.
In Helfand's theory of A/B interfaces the expressions for the interfacial tension and the interfacial width in the infinite molecular weight limit are
respectively. Helfand pointed out a simple geometrical analogy that leads to an alternative expression for the interfacial width in the A/B system, w AB , namely
which can be easily extended to the A/B:C interface
The interfacial tension is given by subtracting the free energy of a homogeneous system from the total free energy of the system. In the present treatment this is accomplished by integrating the ⌬w(x) term over the whole system, thus 10 ,11
Both B and C components generally exhibit a different interaction with A. If B is the polymer experiencing more favorable interactions with A, it will segregate preferentially at the interface. The interfacial excess of B, z B * , is defined as
where x 0 is the position of the Gibbs dividing interface for component A chosen such that z A * ϭ 0. 4 In order to compare our results with those from Ref. 4 , we adopt similar assumptions and nomenclature. We fix the value of the interaction parameter between the homopolymer ͑A͒ and one of the polymers in the mixture ͑B͒, AB , and relate the properties of the A/B:C interface to those of the A/B interface in the infinite molecular weight limit. Thus, we introduce the reduced interfacial tension ͕␥ ABC ͖: 
The volume fraction profiles of polymers are plotted as a function of a dimensionless depth scale defined as ͕x͖ϭ x w AB,ϱ . ͑17͒
As stated earlier, we consider our system to be fully incompressible, thus A (x)ϩ B (x)ϩ C (x)ϭ1. We choose the segment length a and lattice density 0 to be the same for all polymers; in the calculations we use aϭ5 Å and 0 ϭ6.022ϫ10 21 cm
Ϫ3
, respectively. 4 . Finally, to investigate the effect of the composition of the B:C blend, we vary the volume fraction of B in the B:C mixture, Bϱ .
IV. RESULTS AND DISCUSSION

A. Effect of numbers of segments
One of the goals of this study is to show that the A/B:C interfacial properties are controlled not only by the three interaction parameters, ͕ AB ͖, ͕ AC ͖, and ͕ BC ͖, and the volume fraction of B in the B:C mixture, Bϱ , but also by the numbers segments of A, B, and C. To demonstrate this we choose a system in which ͕ AB ͖, ͕ AC ͖, ͕ BC ͖, Bϱ , N A , and N C are fixed, and N B is varied. Figure 1 shows the volume fractions of A, B, and C for ͕ AC ͖ϭ3.0, ͕ BC ͖ϭ0.05,
, N B ϭ10 3 ͑solid lines͒, and N B ϭ10 4 ͑dashed lines͒. In both cases, the segregation of B to the A/B:C interface is strong. As noted in previous studies, [4] [5] [6] the strongly repulsive interactions between A and C act to drive the C component away from the interface. Because the A-B interaction is less repulsive than the A-C one, the system lowers its free energy by increasing the number of A-B contacts, thus allowing the B component to segregate at the interface. Moreover, since the B-C interaction is weakly unfavorable, the separation of B from C in the mixture is promoted because it also lowers the system free energy. Previous studies assumed infinite chain lengths, and therefore, neglected the role of the entropy of mixing on interfacial segregation. As shown in ing force, relative to the entropic term. Consequently, the amount of B segregating at the interface is proportional to the size of B, thus ͕z B * ͖ϳ ͱN B .
As stated earlier, interfacial segregation will modify the interfacial properties. For the system being discussed, ͕␥ ABC ͖ decreases from 1.139 to 1.083 as N B increases from 10 3 to 10 4 , respectively. This result indicates that the interfacial tension can be decreased more effectively by choosing a B component with a large number of segments. This observation has practical importance when considering the enhancement of the mechanical properties of three-component, two-phase polymer alloys.
As a second example, we consider an athermal B:C blend, ͕ BC ͖ϭ0, and set AB ϭ AC . In this case, there is no enthalpic contribution that would favor the segregation of either B or C to the interface. Under these circumstances, the interfacial behavior is controlled entirely by the entropy change upon segregation, which in turn is determined by the numbers of B and C segments. Figure 2 shows the A, B, and C volume fraction profiles for ͕ AC ͖ϭ1.0, and ͕ BC ͖ϭ0.0 with Bϱ ϭ0.2. When N B ϭN C , no segregation occurs. For N B N C , the component with the smaller number of segments segregates to the interface since the loss of conformational entropy at the interface is smaller for a short chain than for a long one. Thus, for an athermal mixture of short and long chains in the vicinity of an interface, the system maximizes its entropy, and therefore minimizes its free energy, by allowing the short chains to segregate to the interface. For one-phase, two-component mixtures, surface segregation of the shorter chains has been predicted theoretically 15 and observed experimentally. 16 A quantitative demonstration of the above effects is illustrated in Table I where 
B. Effect ofˆ BC ‰
In this section, the strength of the A-C interactions will be held constant, whereas that of the B-C interactions will be varied from weakly repulsive ͕͑ BC ͖Ͼ0͒ to strongly attractive ͕͑ BC ͖Ӷ0͒. Figure 3 shows the volume fraction profiles of polymer B for ͕ AC ͖ϭ3.0, Bϱ ϭ0.2 and N A ϭN B ϭN C ϭ10 3 . As before, the length scale is expressed in dimensionless units. Note that the solid line in Fig. 3 corresponds to the same volume fraction profile of B as shown in Fig. 1 . In all cases, polymer B is attracted to the interface because ͕ AC ͖ϭ3.0. However, as the B-C interactions become more favorable ͑as ͕ BC ͖ decreases͒, the amount of B that segregates to the interface decreases because the separation of B from C costs increasingly more ; ͕z B * ͖ decreases more than 60% as ͕ BC ͖ changes from 0.00 to Ϫ0.50. This strong dependence is due to the reduced contribution of the entropic term of the free energy of mixing, relative to the enthalpic term. Table II also reinforces the importance of the numbers of segments for B:C mixtures having ͕ BC ͖рϪ0.05.
If one compares the N A ϭN C cases at constant ͕ BC ͖, ͕z B * ͖ is the largest for the largest N B . In systems where B and C are strongly attracted to each other ͑e.g., ͕ BC ͖ϭϪ0.05͒, the energetics in the system seems to be controlled by the strong enthalpic interactions between B and C. The entropy contribution in such systems is relatively small and, as a result, the effect of N A , N B , and N C on ͕z B * ͖ is less pronounced than for the ͕ BC ͖ϾϪ0.05 case.
C. Effect ofˆ AC ‰
In this section we will study how the properties of the A/B:C interface change as ͕ AC ͖ is increased from 1.0 to 8.0 with Bϱ ϭ0.2. Figures 4͑a͒-4͑d͒ show the variations of ͕z B * ͖, ͕␥ ABC ͖, ͕w ABC ͖, and ͕w AB ͖, respectively, as a function of The rapid increase in ͕z B * ͖ slows down when the enthalpic gain is balanced by the entropic cost, and for ͕ BC ͖Ͻ0 also the enthalpic cost of demixing B from C. These costs become stronger as ͕ AC ͖ increases, resulting in the plateau of ͕z B * ͖. The reduced interfacial tension, width and A-B overlap are also modified due to the segregation of B to the interface. The variation of ͕␥ ABC ͖ with increasing ͕ AC ͖ is shown in Fig. 4͑b͒ . The dotted line in Fig. 4͑b͒ represents the values of the reduced interfacial tension in A/C systems ͕␥ AC ͖. In general, ͕␥ ABC ͖ increases with increasing ͕ AC ͖. This behavior is also consistent with the observations presented in Ref. 2 for the case of three-mutually incompatible polymers. The trends in ͕␥ ABC ͖ in the A/B:C system can be justified as follows. As ͕ AC ͖ increases, B segregation to the interface increases. Intuitively, interfacial segregation of B should lead to a lower interfacial energy. In the present case, however, the strength of the A-B interactions, measured by ͕ AB ͖, is kept constant while the repulsion between A and C increases as ͕ AC ͖ increases. Thus, the enthalpy gain associated with the increase of the number of A-B contacts cannot compensate fully for the enthalpy loss due to the increase of ͕ AC ͖. A result ͕␥ ABC ͖ increases. Note, that the effect of ͕ BC ͖ on ͕␥ ABC ͖ mirrors the trend in the ͕z B * ͖ results ͓cf. Fig. 4͑a͔͒ .
For strongly attractive B-C interactions ͑closed symbols͒, ͕␥ ABC ͖ increases by a factor of about 2.4 as ͕ AC ͖ increases from 1.0 to 8.0. However, for weakly unfavorable B-C interactions ͑open symbols͒, ͕␥ ABC ͖ increases only by a factor of about 1.6. This is due to an enthalpic gain associated with separating B from C, rather than enthalpic cost as in the former case.
It must be stressed that the results for ͕␥ ABC ͖ in A/B:C systems have to be considered with respect to the corresponding values for ͕␥ AC ͖. While ͕␥ ABC ͖ increases in all cases, the difference ͕␥ AC ͖Ϫ͕␥ ABC ͖ is small when the interactions between B and C are strongly attractive and increases for weakly unfavorable A-B interactions. This result indicates that in the latter case the B component acts more efficiently as a compatibilizer. Note that there is a stronger effect of numbers of segments on ͕␥ ABC ͖ when the B-C interaction is weakly unfavorable ͑open symbols͒. A strong dependence of the interfacial tension on the numbers of segments was also observed by Noolandi et al. in systems consisting of three mutually incompatible polymers. 2 This result is due to the balance of entropic vs enthalpic contributions to the free energy associated with separating B from C. For strongly attractive B-C interactions, the entropic cost is relatively small compared with the enthalpic one. However, for weakly unfavorable B-C interactions, the entropic cost is significant, as demonstrated by lower ͕␥ ABC ͖ for the N B ϭ10 4 case ͑open squares͒. In the cases when B and C are not attracted to each other, the repulsion between A and C is very strong at large values of ͕ AC ͖ which leads to a significant segregation of B to the interface ͓cf. Fig. 4͑a͔͒ . Consequently, because of the strong adsorption of B at the interface ͕␥ ABC ͖ levels off or may even decrease. Due to the restricted range of ͕ AC ͖ investigated in this work, we do not see this decrease in ͕␥ ABC ͖. For systems with infinite numbers of segments, a decrease in ͕␥ ABC ͖ is detected for values of ͕ AC ͖ larger than about 6.0-9.0, as reported in Ref. 5 . Figure 4͑c͒ shows how ͕w ABC ͖ decreases as the A-C interactions become more unfavorable. The dotted line in Fig. 4͑c͒ denotes the values of the reduced interfacial width in A/C systems ͕w AC ͖. As ͕ AC ͖ increases from 1.0 to 8.0, ͕w ABC ͖ decreases rapidly for small values of ͕ AC ͖ and then levels off. For ͕ AC ͖ greater than about 3.0, ͕w ABC ͖ is dictated by the strength of the B-C interactions. The values of ͕w ABC ͖ are higher than ͕w AC ͖ indicating that the B component stabilizes the system. Moreover, when B-C interactions are weakly unfavorable ͑open symbols͒, ͕w ABC ͖ is broader compared with cases where the B-C interactions are strongly attractive ͑closed symbols͒. The values of ͕w ABC ͖ are relatively insensitive to N B , in comparison to the behavior of ͕z B * ͖ ͓cf. Fig. 4͑a͔͒ and ͕␥ ABC ͖ ͓cf. Fig. 4͑b͔͒ . As mentioned above, ͕w ABC ͖ characterizes the overlap between the A and B:C phases and does not provide any information about the individual A-B and A-C overlaps and their contributions to ͕w ABC ͖. It is therefore instructive to complement the information gained from ͕w ABC ͖ by recording the behavior of the width of the A-B overlap ͕w AB ͖. Figure 4͑d͒ shows the variation of ͕w AB ͖ with ͕ AC ͖. As the repulsion between A and C increases, ͕w AB ͖ also increases indicating that B segregates to the interface. This increase of ͕w AB ͖ is very strong for ͕ AC ͖ between 1.0 and 3.0; at higher values of ͕ AC ͖, ͕w AB ͖ tends to plateau. In addition, ͕w AB ͖ increases more rapidly for cases where B and C are weakly repulsive ͑open symbols͒, as compared to cases with attractive interactions between B and C ͑closed symbols͒.
Knowing the behavior of ͕w AB ͖ the information contained in ͕w ABC ͖ can be deconvoluted. Namely, the strong increase of the overlap between A and B phases at low ͕ AC ͖ indicates, that the overlap between A and C polymers must decrease even more rapidly leading to an overall decrease of ͕w ABC ͖. For ͕ AC ͖ larger than about 3.0, the increase in A-B overlap is balanced by the decrease in A-C overlap resulting in the plateau behavior of ͕w ABC ͖.
D. Effect of the bulk composition of the B:C mixture
In this section, the focus will be on the effect of Bϱ on the interfacial properties of the A/B:C system. By varying Bϱ the interface changes from that of ''pure'' A/C ͑ Bϱ ϭ0͒ to ''pure'' A/B ͑ Bϱ ϭ1.0͒. As in earlier sections, we keep the A-B and A-C interactions fixed by setting ͕ AC ͖ to 2.0. Two distinct cases will be discussed here. In the first case, strongly favorable B-C interactions are assumed, ͕ BC ͖ϭϪ0.50; in the second one, the mixture is assumed to be athermal, ͕ BC ͖ϭ0.
Let us now examine the former case. The B component segregates at the interface because ͕ AC ͖ϭ2.0. However, the strong favorable B-C interactions limit the adsorption of B because the separation of B from C costs free energy. Figure   5͑a͒ shows how ͕z B * ͖ varies with Bϱ for four different is added to the system the previous trend continues until the enthalpic gain associated with replacing the A-C contacts by the A-B ones is outweighed by the force arising from the difference in the chemical potentials of B and C. This force tends to remove B from the interfacial region where the component C is present at only a fairly low amount. The maximum of ͕z B * ͖ is reached when a balance between these opposing tendencies is reached. The values of ͕z B * ͖ are quite low because the amount of B ''allowed'' to segregate to the interface is dictated mainly by the strong attraction between B and C. Figure 5͑a͒ indicates that ͕z B * ͖ is sensitive to N B but not N A or N C ; the values of ͕z B * ͖ are higher for N B ϭ10 4 ͑open symbols͒ as compared to N B ϭ10 3 ͑closed symbols͒. This effect is consistent with observations described previously in this paper.
In the same figure, Helfand's values of ͕z B * ͖ 14 are given for the case of an infinite number of segments ͑crossed squares͒. 4 The figure illustrates that Helfand's values differ slightly from our results. As discussed by Helfand, the computational methods used in Ref. 4 appeared to have difficulties calculating ͕z B * ͖.
17 Namely, at low values of Bϱ ͕z B * ͖ seemed to approach a finite nonzero value. 4 This discrepancy is still to be explained. 18 The dependence of ͕␥ ABC ͖ on Bϱ is shown in Fig. 5͑b͒ . The results are plotted using the same symbols as in Fig.  5͑a͒ . For all cases, ͕␥ ABC ͖ decreases almost linearly with increasing Bϱ . The overall behavior of the system seems to be controlled mainly by N B . For comparison, in the inset we have also plotted results of ͕␥ ABC ͖ from Ref. 4 . The values of ͕␥ ABC ͖ for N A ϭN B ϭN C ϭ10 4 are already very close to Helfand's predictions for an A/B:C system in the infinite molecular weight limit. Figure 5͑c͒ shows the variation of ͕w ABC ͖ with Bϱ . For all cases, ͕w ABC ͖ increases with increasing Bϱ . The increase in ͕w ABC ͖ for Bϱ Ͻ0.2 is more gradual than that at moderate and high values of Bϱ where ͕w ABC ͖ increases almost linearly with Bϱ . As shown in the inset, the values of ͕w ABC ͖ for polymers with an infinite number of segments 4 are in excellent agreement with the results for the case N A ϭN B ϭN C ϭ10 4 . The values of ͕w AB ͖ as a function of Bϱ are plotted in Fig. 5͑d͒ . The figure shows that ͕w AB ͖ increases almost linearly for Bϱ Ͻ0.6 and then more slowly for higher values of Bϱ . At low values of Bϱ ͑Ͻ0.20͒, the linear and gradual increase of ͕w AB ͖ and ͕w ABC ͖, respectively, indicates that C component is repelled from the interface as the space becomes filled with B. This also explains why ͕z B * ͖ increases for Bϱ Ͻ0.20. At higher Bϱ , the force driving the C polymer away from the interface decreases. This leads to a more pronounced increase of ͕w ABC ͖, only a gradual increase of ͕w AB ͖, and a saturation and decrease of ͕z B * ͖.
In the second example we examine the behavior of an athermal B:C mixture, ͕ BC ͖ϭ0, with ͕ AC ͖ϭ2.0. Figure 6͑a͒ shows the variation of ͕z B * ͖ as a function of Bϱ Bϱ at the maximum ͕z B * ͖. Moreover, ͕␥ ABC ͖ drops very rapidly for Bϱ between 0 and 0.05, the region within which ͕z B * ͖ changes most markedly ͓cf. Fig. 6͑a͔͒ . The replacement of the A-C interactions with the A-B ones is very efficient at low concentrations because the force driving B away from the interface is weak. This arrangement of polymers at the interface causes a rapid increase of ͕z B * ͖ and a reduction of ͕␥ ABC ͖. These effects are more pronounced when ͑i͒ the attraction between B and C is weak ͑or zero, as in this case͒ and/or ͑ii͒ N B is high, in which case the separation of B from C leads to a smaller loss of combinatorial entropy. Our results clearly demonstrate that an addition of a small amount of B with a large N B to an A/C system results in a strong increase of ͕z B * ͖ accompanied with a rapid decrease of ͕␥ ABC ͖. Moreover, the compatibilizing effect is most efficient whenever the amount of B added to the system is smaller than the amount which produces the maximum ͕z B * ͖.
Finally, Fig. 6͑c͒ shows the variation of ͕w ABC ͖ with Bϱ . Figure 6͑c͒ shows that as Bϱ increases, ͕w ABC ͖ also increases very rapidly at Bϱ Ͻ0.2 and eventually tends to level off at high Bϱ . Generally, the values of ͕w ABC ͖ can be considered as complementing the behavior of ͕␥ ABC ͖. The rapid increase of ͕w ABC ͖ at small values of Bϱ ͑stronger for higher N B ͒ is caused by an increased adsorption of B at the interface. The region of Bϱ within which the increase of ͕w ABC ͖ is most pronounced correlates with the region having a rapid increase in ͕z B * ͖ and a rapid decrease in ͕␥ ABC ͖. More insight into the dependence of ͕w ABC ͖ on Bϱ can be obtained from the dependence of ͕w AB ͖ on Bϱ plotted in Fig.  6͑d͒ . A comparison of the results shown in Figs. 6͑c͒ and 6͑d͒, reveals that the trends of ͕w AB ͖ almost exactly follow those of ͕w ABC ͖, indicating that the width of the overlap be-tween the homopolymer and the mixture is almost entirely controlled by the strong adsorption of B at the interface.
V. CONCLUSION
In this paper we described how the properties of the interface between a homopolymer ͑A͒ and binary polymer mixture ͑B:C͒ change as the numbers of segments of polymers, N k , the interactions between the polymers characterized by three Flory-Huggins interaction parameters AB , AC , and BC , and the volume fraction of B in the B:C mixture, Bϱ , are varied. Our study is an extension of the theory developed by Helfand 4 for infinite molecular weight polymers. Using the self-consistent field ͑SCF͒ approach the polymer volume fraction profiles, interfacial excess of B, z B * , interfacial tension, ␥ ABC , interfacial width, w ABC , and interfacial overlap between A and B polymers, w AB , are calculated. The results are presented in terms of values reduced by those proper to the interface between two immiscible polymers A and B with infinite molecular weights.
For systems with AB Ͻ AC , the B component segregates to the A/B:C interface. We extend previous models 4, 5 and show that the properties of A/B:C interfaces can be significantly modified by varying the molecular weights of polymers. For example, when AB ϭ AC and BC ϭ0, the smaller molecular weight polymer in the B:C blend always segregates to the interface. For a system with AB Ͻ AC the interfacial excess of B was found to increase, whereas the interfacial tension and width was smaller and larger, respectively, than expected for a pure A/C system. This latter observation demonstrates the compabilizing nature of the B component. In addition, the role of BC was explored by varying BC from favorable ͑Ϫ0.0050͒ to unfavorable ͑ϩ0.0005͒. For a system with favorable B-C interactions, the addition of a small amount of B to an A/C system was found to greatly lower the interfacial tension and broaden the interfacial width, relative to the A/C system. Increasing the B component molecular weight resulted in a larger compatibilizing effect, again reinforcing the importance of optimizing not only the interaction parameters but also the molecular weights. This compatibilizing effect was significantly stronger for an athermal B:C mixture. In this paper we have shown that molecular weight has an important effect on the interfacial properties of A/B:C blends. Our model allows us to not only predict the A/B:C interfacial properties, but more importantly provides a route for interpreting experiments on real polymer systems. 19 This SCF model can also provide the basis for improving our understanding of the interfacial behavior in more complex systems, such as A:B/C:D blends. 
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APPENDIX: SOLUTION OF THE SCF EQUATIONS
In this Appendix we describe the numerical method used to calculate the volume fractions of the polymers across the A/B:C interface. Our procedure closely follows that of Hong and Noolandi 10 and Shull and Kramer.
11
The chemical potential of k, k , as derived from the Flory-Huggins theory, is given by
In Eq. ͑A1͒, the derivatives with respect to k are taken at constant j where j k. The mean fields acting on all polymers are derived by combining Eqs. ͑1͒, ͑4͒, ͑5͒, and ͑A1͒. Generally, they can be expressed as a sum of two terms from which one is specific for each polymer (k) and the other common for all polymers
where
where ⌬w(x) is given by Eq. ͑5͒. The calculation starts with an initial assumption for the concentration profiles of all polymers. We usually use A (x)ϭ1, B (x)ϭ0, and C (x)ϭ0 for xϽ0 and A (x)ϭ0, B (x)ϭ Bϱ , and C (x)ϭ Cϱ for xу0. These serve as input for the determination of new values of mean fields, Eqs. ͑A2͒-͑A6͒. Equation ͑2͒ is solved for all polymers using the Crank-Nicholson method 21 with the following initial conditions:
and boundary conditions q k ͑ Ϫϱ,t ͒ϭexp͕ϪN k t͓w k ͑ Ϫϱ ͒/k B T͔͖, ͑A8a͒
The solutions of the modified diffusion equations, q k (x,t), are used to calculate the new volume fractions using Eq. ͑3͒. The values of k (x) are then used to calculate new guesses for the mean fields, Eqs. ͑A2͒-͑A6͒. Similar to Ref. 11, we use a relaxation method to determine the actual values of the mean fields for the next iteration. The whole procedure is repeated until two subsequent iterations, n and nϩ1, satisfy the following condition:
